Abstract: The dimerization of acetoacetamide easily proceeds at room temperature in a dimethyl sulfoxide solution to afford 5-carbamoyl-4,6-dimethyl-2-pyridone.
INTRODUCTION
Acetoacetamide derivatives are prepared upon treatment of diketene with amines 1) , and are widely used as the building blocks for polyfunctionalized compounds 2, 3) . It is also known that N-substituted acetoacetamides (R H) easily dimerize to afford 1,4-disubstituted 6-carbamoylmethyl-2-pyridones [4] [5] [6] or 1,4,6-trisubstituted 5-carbamoyl-2-pyridone derivatives 7) ( ). However, dimerization of N-unsubstituted acetoacetamide (3-oxobutanamide) (R = H) does not proceed under the same conditions. Although energetic effort was spent to synthesize pyridone by Kato and his co-workers, they only isolated 3-acetimidoyl-4-hydroxy-6-methyl-2-pyridone ( ) instead of under heated conditions 8, 9) . Hence, the title compound has not been reported to the best of our knowledge except for single description in which trace amount of pyridone was obtained as the side-product 10) . In the present paper, we would like to provide a simple method for dimerization of acetoacetamide leading to pyridone .
RESULTS
When commercially available acetoacetamide was subjected to the measurement of the 1 H NMR, different spectra were obtained depending on the solvent. In the 1 H NMR using chloroform-d as the solvent, two singlet signals were observed at 2.29 ppm (3H) and 3.46 ppm (2H) in addition to two broad signals (1H 2) in the range of 5.5-7.5 ppm. On the other hand, six kinds of signals were observed in the 1 H NMR using dimethyl sulfoxide-d 6 (DMSO-d 6 ) These data were corresponded to those of pyridone described in the literature 10) . This remarkable change indicated that acetoacetamide readily dimerized in DMSO. However, similar change was not observed when 1 H NMR spectra of N-methylacetoacetamide (R = Me) and N-tolylacetoacetamide (R = C 6 H 4 Me-p) were measured using DMSO-d 6 as the solvent.
Acetoacetamide was added to several solvents such as toluene, chloroform, acetonitrile, acetone, methanol, N, N-dimethylformamide (DMF) and DMSO in test tubes. The formation of pyridone was confirmed by TLC in DMF and DMSO solutions, and DMSO was the most suit- N. Nishiwaki, Y. Nakaike and M. Ariga able solvent with regard to solubility of . Although solvation of is considered to be one of the influential factors, the accurate effect of solvent has not been clarified.
The formation of pyridone in an NMR tube prompted us to conduct the large scale reaction in a flask. In order to remove DMSO after the reaction, washing with toluene was found to be effective, and pyridone was isolated in 78% yield as the white solid ( ). The structural confirmation of was performed on the basis of spectral (IR 10) , 1 H and 13 C NMR 10) , DEPT, MS) and analytical data. Since only simple manipulations are required for the present reaction, it is surely useful as the supplementary method of the conventional dimerization methods [4] [5] [6] .
EXPERIMENTAL

1
The melting points were determined on a Yanaco micromelting-point apparatus, and were uncorrected. All the reagents and solvents were commercially available and used as received.
1 H and 13 C NMR spectra were measured on a Bruker DPX-400 at 400 MHz and at 100 MHz, respectively, with TMS as an internal standard. Assignment of 13 C NMR (p: primary, t: tertiary, q: quaternary) was performed by DEPT experiment. IR spectrum was recorded on a JASCO FTIR-4200 spectrometer. Mass spectrum was recorded on a JEOL JMS-AX505HA. Elemental microanalysis was performed using a Yanaco CHN corder.
2
1 A solution of (1.01 g, 10 mmol) in DMSO (10 mL) was stirred at room temperature for 15 minutes, and then toluene (50 mL) was added. The white precipitates were collected by filtration to afford pyridone (641 mg, 3.86 mmol, 78% yield based on ) whose 1 H NMR showed no other signals than those of . Analytically pure was obtained as colorless granules by recrystallization from methanol.
5-Carbamoyl-4,6-dimethyl-2-pyridone 3a:
Mp C NMR data corresponded to our data, however the described melting point was >320 which was quite different from ours.
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